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The p ™»ent invention -.to* I""™?? to 

during distillation is reduced over an extern 

^ tllTnown that viny. ^^^^^ 
such as monomeric stvrene. lower abated 
15 s^ene. e.g-. alpha-methyl s = « and 

furthermore, that the rate or p J inasmuch 
increases with Increasing temperature^ mas 

as Svrene and divinylbenzene P^"^*^ 
as siyiBn . . metno ds contained impurities, 

2p»S»nandpu-ffl«t'0"'«S'™' i " l V 
25 8coompnsli8d»vllistllla«on. h 

steasasgg-- 

distillation techniques, wnereDy ™ b , j 

most commonly employed to »nWbit 
nnivmefization of vinyl aromatic compounds 
45 during dSllation, since sulphur does , prov, de 
4 effective inhibition in the absence of o^gea 

furthermore represents •■"^"^SSSal 
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65 number of reasons which are not entirely 

of these compounds have proved to be of any 
f^r inhSiting vinyl aromatic polymer.zat.on 

Compound, for example, elyrene have proved 
7 5 be eseenSellv ineHeotlve for "J*** 

« «=«^ r o- 

diphenylamine disclosed in U.S. Patent No. 
o si 6 265. has been demonstrated to be a 
SarticS'rffective polymerization inh.brtor 
Jnoer vacuum distillation condition^ both 
S»a and dMnylbenzene whereas N-n.troso- 

Jethylaniline as found to 
under vecuum disffllatton oonoroone. oneor ™ 

°n the distillation apparatus and 
product recovered therefrom issuW* 
1 1 0 h gher than desired, and occas.onal v. that 

Complete polymerization -""J^™^ 
distillation apparatus. For example, in tne pru« 
cSde drvinylbenzene (a m*« 

containing ****^^ 
1 1 5 monovinylbenzenes) to ™£S$lSvM sulpn ur 
divinylbenzenes, even when ,nh,b ' te f ^" iried 
.«4 -mc a divlnylbenzene product is obtained 

wSich are difficult *"*"* 

containing waste material wh.ch must be 

1 25 to the present invention, there is 

a?a . mofhod for the distillation of a readily 
Pr< ?^nzable S aromatic compound, which 
SCSS^'i"*^ a feed of impure 
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vinvl aromatic compound into a distillation 
SSUig an effective P*™£*°" 
Kiting amount of M-JWtmj^ «J £he 
distillation apparatus, and then dlstiHing the feea 

5 under distillation conditions of ^elevatec I 

temperature in the presence of the 2.6-dinrtrc-p 

cresol DOlvmerization inhibitor to recover an 

product of high purity viny aromatic 
pmauct and a residual bottoms fraction having a 
10 reduced content of polymeric matenal. n a 
preferred embodiment, the vinyl aromatic 
expound preferably comprises styrene. ^and .s 

distilled in a distillation tram comprising. a 
benzene-toluene column, an ethyibenzene 

1 5 Sn!and a styrene column, although it is to be 
pmohasized that the distillation method of the 
%S£L** is equally advan = fojuse 
Uh other vinyl aromatic compounds and 1 witfi 
Xr distillation equipment such as would be well 
20 known to those skilled in the art. . 
The 2 6-dlnitro-p-cresol is preferably added to 
the d«on apparatus in the lower or reboiter 

or admixed with the styrene feed n 
orfertooptimize inhibitor ^ribution throughout 
25 the distillation system; we have found htoat 
optimum protection against polymerization is 
aEved when the distribution of Inhibitor within 
each column is commensurate with *J 
distribution of styrene therein. As 2'™J^ |e 
30 cresol, hereinafter referred to as DNPC. > volatile, 
ti?e widest inhibitor protection is obtained by 

addina the DNPC in this region. In order to 
«n erve mhibrtor and thereby reduce 0 ^tmg 
costs it is also preferred that at least a port on of 
35 titewprlduced by the distillation be ^recycled 
back to at least the recycle column of the 
ofSSionappara^ 

contain a considerable amount of DNPC which is 

40 Ca ClgSe S use of the process according to the 
present invention, the amount of poly menzabon 
occurring within the distillation apparatus is 

significantly reduced in ^P?" 8 ™^ ...... the 

conventionally employed methods. In addmon. _the 

45 amount of desired distillation product is increased 
fn proportion to the decrease In *eamourrt of 
polymer formation. Still further, the ™te"al 
Simulating in the bottom or «bo.ler area of the 
distillation apparatus can be reused, e g.. for to 

50 fuel value orfor reprocessing, which Is a distinct 
advantage over conventional methods utihrfng 
Sphur Is a polymerization inhibitor wMch 
produces a highly polluting waste matenal in the 

55 re Theo^sent invention will now be described 

55 furled 

the accompanying drawings, in which.— 
Figure 1 is a schematic diagram of one 

pmhodimentof the distillation method of the 
60 ^slnSnJon applied to a typical three column 

distillation train comprising a fir* £M£m** i 

column, a recycle column, and a finishing column, 

8n Fiqure 2 is a schematic diagram of the present 
65 distillation method applied to another common 
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distillation train in which a JJjJ 0 
compound feed is introduced directly mto the 
re££e column wherein the lower bofflng 
components are removed as one 
70 fraction and subsequently separated in an off- 

^TdTsSon process of P-entin^n. . 
employs 2,6-dinltro^resol as the polymenzation 
tahEhor during the distillation of vinyl aromatic 
« SI^^TVDIcally. the distillation process is 
7 clSo^tuSedu^ 

SltS aid one of the +**"£XST 
of the invention is that the use of sulphur in the 
distillation system can be avoided. 

tiWvinyl aromatic compound Is subjected to 

X TbeeKund particularly useful in vaccum 
dstiSn^ 

opnaratino unstable organic liquid mixtures, in ire 

thSresent Invention is applied to a dstillatoon 

S£T containing one of the vinyl aromatic 

oomoounds selected from styrene, alpha- 
mX^rene.vinyltoluer«,vinylnaphthalene, 

95 SSblnzenesandpolyvlnylberaenes.The 
owuiy^= - ^ p reS ent invention 

rete^tt 
or crude styrene under vacuum distillation 

mav vary over a wide range depending upon the 
Sons of distillation. Generally, the | degree of 
stabilization is proportional to 
inhibitor added. In accordan^^th thepresent 

105 invention.it has been found ^ n ™ d300 o 

of the distillation mixture and the degree ot 

110 iTb^ 

inhibitor of the present invention it is used m 

concentrations of 100 to 000 ppm. 

During vacuum distillation of the 
d wSe 9 nzen«ontalnlng mixtures and styrene- 

1 1 5 confining mixtures, the ««P«g™ «* *" F to ' 
reboiler Is preferably maintained from 1 501 r» 

mm to 400 mm of Hg. Under sue h conditions in a 4 

Sllatlon -PP^^^SKoT 
1 20 containing from 50 to 1 00 d'stillation stages, 

,30 KB.1IH-I"*"*"' ,,lil "' 
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„ 4 hours. Obvi.ua.yJn * ^SfSS? 

nSgnfficant and are outweighed by the 

10 invention may be Introduced mtorne 

, t , lt . i n anv convenient manner wmwi 

'"a™ the Inhibitor to gradually depleKd dudng 

add.t.on may ««"» « . of intermittent 
35 te mea 9 ns by which the J-J*^*,,. is 

increased, thereby enhancing protection ego 
' polymerization within the system. 

STKIk. in a typfc.1 distillation tn» 



70 total tbarn^al polymer ton^»W«^o» m 
ramdo column. AccordinoWJ" the prerorso 

Sodlment. the portion of or recyded ■ 

80 r 8 TeS»^r=£ 

^"convenient method by which the tar may 
be?eclcied Sack into the distillation system is 
IpX incorporating the tar 
85 feed* vinyi 

inhibitor. The wnt ££ r i* » K amount 

amount of tar recycle will necessanly be 

constrained thereby. illustrates 

Referrinqtothe drawings, Figure 1 ni " sir "' 
the appSion of the distillation method of the 
o^int intention to a conventional *V»"f 

SSL -^^^^ 

10 o ZSZ^&tt^ 

column 13^"^jti3^lhrt 

column 25, although it is to be empna 

^Sitior , wfth the distillation equipment 

T£tX£> wi* » euitablo reboto 7 tor 
the ethylbenzene or recycle cotam" 13j » jmaii 
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^"Satlon inhibitor is added to the B T 
1 30 column 5 as a separate stream, the DNPC is 
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ESSE SSTbdM """pounds aeparat.d 





preferably dissolved in a volatile aromatic 
hydrocarbon diluent The volatile aromatic 
hydrocarbon diluent may comprise any suitable 
volatile aromatic hydrocarbon in which the DNPC 
5 inhibitor is soluble. By way of example, this diluent 
may include benzene, toluene, ethylbenzene, or 
styrene itself. Preferably, however, the volatile 
aromatic diluent comprises styrene since use of 
this diluent permits the distribution of the DNPC 
1 0 inhibitor to correspond with the locus of 
distribution of styrene within the column. 
Generally, effective polymerization inhibition can 
be achieved by providing an inhibitor distnbution 
which is coincident with the distribution of the 
1 5 readily polymerizable vinyl aromatic compound. 
Under the distillation conditions imposed in 
column 5, an overhead stream co m pnsing 
benzene and toluene Is removed from the column 
via line 9. These low-boiling aromatic 
20 hydrocarbons are subsequently condensed and 
passed to storage for further use. The bottoms 
product in the B-T column, compnsing styrene, 
ehtylbenzene, inhibitor, and tar, serves as charge 
to the recycle or ethylbenzene column 1 3 and is 
25 introduced into the intermediate portion thereof 
by means of line 1 1 and pump 12. In order to 
reduce the viscosity of the B-T column bottoms 
product, a non-volatile hydrocarbon diluent may 
be introduced into line 1 1 and thence into recycle 
30 column 1 3 by way of line 10. Any ^uitable non- 
volatile hydrocarbon diluent may be used the only 
requirements being that the non-volatile diluent is 
soluble and sufficiently higher boiling than styrene 
for ready separation by fractionation. Typical 
35 materials used for this purpose include 
isopropylbenzene, butylbenzene, and xylene 
bottoms. Preferably, however, the non-volatile 
hydrocarbon diluent comprises a 
polyethylbenzene residue. The ethyibenzene or 
40 recycle column 1 3 may be of any suitable design 
known to those skilled in the art and may contaln 
from 40 to 1 00 trays. Preferably, however, the 
recycle column is of the parallel path design, i.e„ 
two parallel distillation paths descending through 
45 the column. Additionally, it is also preferable that 
the recycle column contain a large number or 
trays, he. 72 in order to achieve a proper 
separation between the similar boiling styrene and 
ethyibenzene. The B-T bottoms are preferably 
50 introduced into the intermediate portion of the 
recycle column 13. Inhibitor protection within the 
ethyibenzene column 1 3 is provided by the DNPC 
which is present in the B-T bottoms which are 
charged thereto. Additionally, the loading of 
55 inhibitor within this column is preferably 

supplemented by the recycle of tar thereto, as will 
be explained more fully hereinafter. Each side ot 
the distillation column 1 3 also has connected 
therewith a reboiler 15. 
60 The ethyibenzene overhead product of the 
recycle column 1 3 is withdrawn through line 1 7 
and is subsequently condensed for reuse in an 
ethyibenzene dehydrogenation reactor. The 
recycle bottoms, comprising styrene. Inhibitor, 
65 polyethylbenzene diluent if utilized, and tar is 
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withdrawn from the reboiler area of the recycle 
column 1 3 through line 1 9. The recycle bottoms is 
then fed by pump 21 into the intermediate portion 
of the styrene or finishing column 25 through line 
70 1 9. Optionally, the bottoms material may also be 
Introduced into the lower portion of the styrene 
column 25 through line 23. « 

The finishing column 25 may be of any suitable 
design known to those skilled in the art. A typical 
75 column will contain, for example, about 24 

distillation trays. A reboiler 39, preferably a forced 
flow reboiler, is also connected thereto in order to 
supply heat to the column. Due to the high 
viscosity of the styrene column bottoms, pump 37 
80 is also preferably employed to circulate the 
bottoms through reboiler 39 and into styrene 
column 25. Generally, inhibitor protection is 
adequately provided in this column by the DNPC 
inhibitor present in the feed. Since, however 
85 inhibitor is gradually removed from the distillation 
system, in order to insure adequate inhibitor 
protection throughout the distillation train, the 
DNPC inhibitor is preferably continuously added to 
the system through line 3, or in admixture with the 
90 crude styrene feed through line 1 , and a portion of 
the tar is recycled at least back into the 
ethyibenzene column 13 in order to further 
supplement the amount of DNPC within the 
system. Coventionally, moreover, tertiary- 
95 butylcatechol (TBC) is admixed with the high 
purity styrene overhead product in reflux 
accumulator 29, through line 31, and a portion of 
this mixture is returned to the styrene column 25 
as reflux through line 33, providing thereby further 
1 00 protection against polymerization. 

The high purity styrene overhead product 
withdrawn through line 27 from the styrene 
column 25 will generally be above 97% and even 
above 99% by weight styrene, depending upon 
1 05 the ultimate use. As has been mentioned, the high 
purity styrene overhead product is admixed with a 
polymerization inhibitor which is suitable to 
prevent polymerization during storage, 
conventionally TBC, in reflux accumulator 29. The 
1 1 0 majority of the purified styrene is withdrawn 
through line 35 to storage to await its ultimate 
use. The styrene column bottoms product is 
composed of polystyrene, undistilled styrene, 
polyethylbenzene, and the DNPC inhibitor. This 
1 1 5 fraction is withdrawn from the styrene column 25 
into flash pot 41 for further processing. The flash 
pot 41 is shown as comprising a bottom section of 
the styrene column 25. However, it should be ^ 
obvious to those skilled in the art that a separate 
1 20 unit could also be used. I the flash pot 41 , residual 
styrene is removed from the bottoms from the 
styrene column and recycled back thereto. A 
reboiler 45 supplies heat to the bottoms product 
in flash pot 41 , which is circulated by pump 43. 
1 25 The tar produced in the flash pot 41 is withdrawn 
from the system on a continuous basis through 

line 49. ^ 

In one particularly preferred embodiment of the 
present invention, a portion of the tar. containing 
1 30 substantial amounts of the DNPC inhibitor, is 
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b Zed may be added to the ethylbenzene 

SniaSyanY method l^"* 1 * 

c in thp flrt nest results are obtained, as has been 
5 discussed by adding the tar at a locafon ,n 

the ethylbenzene column which will give a 

Soution of DNPC inhibitor which coincdes 

with the distribution of styrene therein. 
1 0 leniently, this may be done by = orat,ng 

the recycled tar ^^SSSSSSS^ 
ethvlbenzene column 13,wnicnTiows»u«« a 

?1 Optionally, additional DNPC-conta.mng tar 

mav be recycled for introduction into the 
1 5 distillation train at other points such as for 

example, the B-T column 6 via line M. By 

recvcli no the DNP C-containlng tar, the DNr-u 

S or may thus be reused, accruing thereby a 

significant reduction in the process requirements 
20 SSStor.Moreoveotarrecycleenablesthe 

S bltor loading to be conveniently Increased 

within the distillation train. P^.^^ 

critical ethylbenzene column which ha i been 

shown to contribute approximate y 80% ; o "trie 
25 ^thermal polymer formed ^«*bon. 
Figure 2 illustrates the applicatron of the 

distiLon method of the present invention to 

another typical distillation train for styrene. A 

smene f eed Is Introduced into the intermediate 
30 pSn of recycle column 63 which is preferably 

I^thP narallel distillation path design. Line 6b 

63 1 preferably in the form of a DNPC-volat le 
hydSrbon diluent solution. Heat is suppjed to 
35 the bottoms of the column 63 by means of 
JeboUers 67. Preferably, the polyethylene 
Sue diluent is Introduced Into the reboilers 67 
throuah line 69 and divergent legs 70. 
X overhead product comprising benzene. 
40 toiu^ and ethylbenzene is 

line 7 1 for subsequent fractionation in j™"" 1 
column 73. In column 73, benzene and toluence 
are withdrawn as an overhead fraction «nd are 
subsequently condensed for further use. An 
45 etTben-na bottoms product is withdrawn 
Srouqh line 79, and is recycled for use in an 
X^zenedehydrogenationrea^ 

75 nrovides the B-T column 73 with the necessary polymerization wmun ..«»» »v-. 

Lat for distillation. Since rK>.Polymer«ab le vmy^ pojj^ , n ^ance ^ conventional 
50 aromatic material is present in the B-T column o^, distmati on procedures. 
ou t ;„hihitnr therein is ..«.__ of the present invenoa 



the presence of an inhibitor therein is 

""^Se bottoms product comprising 
' JXZ TunSlled sVene, polyethylbenzene, 
55 and DNPC inhibitor is withdrawn from recycle 



accumulator 93, wherein it is mixed with TBC 
aSg via line 95. A portion of this product is 
recycled through line 99 for addition to the 
finishing column 87 as reflux. The major porhon of 
70 X purified styrene is withdrawn through line 97 

to storage. , . . 

The finishing column bottoms product is 
directed to flash pot 1 01 for ^her process.ng. 
F ash not 101 has connected thereto a suitable 
75 Sle'r circuit comprising reboiler 103 and pump 
1 05 to facilitate the further fractionation o the 
bottoms. The tar produced during the d-st. I at.on 
process is withdrawn through , line , 1 07 In the 
preferred embodiment, a portion of this tar Is 
go recycled to the recycle column 63 through line 
80 109 in order to conserve inhibitor and to 
supplement the inhibitor loadings with.n that 

^UsTof the distillation method of the present 

invention thus enables a distillation apparatus to 

operate with an increased rate as opposed to 

conventional prior art Possess nee the 

distribution and loading of DNPC mlubrtor is 

optimized within the distillation train. By 

optimizing the distribution of the DNPC ^inhibitor 

within the recycle column to correspond with the 

locus of distribution of the vinyl aromatic 
Sound, the amount of thermal polymer formed 

fe substantially reduced over that occurring m 
conventional distillation processes Consequently, 
higher distillation temperatures and higher 
pressures may be utilized without the formabon of 
SSonable amounts of thermal polymer. In this 
?aSr, the rate of distillation may jta nnjmj-d 
without increasing the amount of PoV^nzat.on 
which has been deemed to be aocePjble m 
accordance with the conventional distillation 

PK Sotfo?factor enabling the distillation 
, nq aonaratus to operate at an increased rate in 
1 05 aSance Wrth the present invention as opposed 
to Mnwntional prior art processes is the fact that 
SeTnhlbLsysfem of the present invent™ * . 

o,^ 

SteWe In accordant with conventional 

utS. the bottoms material ^^SXT 
during the distillation process can be drawn on 
190 and utilized for its heating value or for 
1 20 processing. This represents another signrficant 
advantane in comparison to conventional 
pSsl for vacuum distillation of vinyl aromat,c 
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60 SsESito « SSSatHS: 

line 85. A reboiler circuit comprising reboiler 89 £ conventional processes, a bottoms material 

«nd ournp 90 is attached to the styrene or £ formed which is valueless for further use and 

Sh^column 87 for supplying the necessary JJJJ^ g Wgh potluting was te J^**, 

SeaVthe'reto. The purified styrene overhead 3Q must ^ disposed of and wh.ch. m th.s regard, also 
65 product is withdrawn through l.ne 91 to the renu 
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presents a problem of disposal. 

Upon recovery of the distillation product 
obtained from the process of the present 
invention, it is found that a higher percentage of 

5 the pure readily poiymerirable vinyl aromatic 
compound is recovered in an unpolymenzed state. 
Moreover, the concentrated distillation residues 
have a lower viscosity than those produced by 
conventional processes and are more easily 

1 0 handled and removed from the apparatus, as by 
pumping or the like. 

The present invention is illustrated further by 

the following Examples. 

EXAMPLE 1 t . , . , 

1 5 50 grams of styrene free of tert-butyl catechol 
were placed in a 1 00 ml flask fitted with a stirrer. 
The flask was also fitted with a reflux condenser 
open to the air. There was then added to the flask 
400 ppm of 2,6-dinitro-p-cresol. The flask and 
20 contents were heated in an oil bath which is 

thermostatically controlled at 1 1 5°C. ± 2°C. 1 ml 
samples of the styrene are periodically withdrawn 
from the flask and are mixed with 3 ml of 
methanol to determine the qualitative extent of 
25 polymerization. At the end of five hours, there was 
still no significant precipitation of styrene polymer 
indicating m-nitro-p-creso! to be an effective 
retardant to polymerization dunng distillation ot 
styrene. 

30 EXAMPLE 2 . . 

Example 1 is repeated substituting 
divinylbenzene for styrene. Substantially 
equivalent results are obtained. 



CLAIMS m x ... 

35 1 , A method for the distillation of a readily 
polymerizable vinyl aromatic compound 
employing 2,6-dinitro-p-cresol as a polymerization 
inhibitor, comprising the steps of: 

a. introducing a feed of impure vinyl aromatic 
40 compound into a distillation apparatus; 

b. introducing an effective polymenzation 
inhibiting amount of 2,6-dinitro-p-cresol into the 
distillation apparatus; and 

c. distilling the feed under distillation conditions 
45 of elevated temperature in the presence of the 

polymerization inhibitor to reooverfrom the 
distillation apparatus an overhead product of high 
purity vinyl aromatic compound and a residual 
bottoms fraction having a reduced content of 
50 polymeric material. « . • 

2. A method according to Claim 1 , wherein the 
inhibitor is i ntroduced into the reboiler area of the 
distillation apparatus. 

3. A method according to Claim 1 , wherein the 
55 inhibitor is introduced into the distillation 

apparatus by incorporating the inhibitor into the 
vinyl aromatic compound feed stream. 

4 A method according to Claim 1 , 2, or 3, 
further comprising recycling a portion of said 
50 residual bottoms fraction back into the distillation 
apparatus. 



5 A method according to any one of the 
preceding claims, wherein the vinyl aromatic 
compound comprises styrene. 
65 6. A method according to any one of the * 
preceding claims, wherein the vinyl aromatic 
compound is distilled under vacuum distillation 

conditions. 

7 . A method according to any one of the 

70 preceding claims, wherein the inhibitor is used in 
an amount of from 50 to 3000 ppm by weight of 
the vinyl aromatic compound. 

8. A method according to Claim 5, 6 or 7, 
wherein the inhibitor is used in an amount of from 

75 1 00 to 600 ppm by weight of styrene. 

9 A method according to any one of Claims b 
to 8 wherein the feed is distilled by fractionating 
the feed into an overhead product compnsmg 
benzene and toluene, and a bottoms fraction in a 

80 benzene-toluene column; fractionating the 

bottoms of said benzene-toluene column into an 
ethyl-benzene overhead fraction and an impure 
styrene bottoms material in an ethylbenzene 
column; and fractionating said impure styrene 

8 5 bottoms from said ethylbenzene column into an 
overhead of high purity styrene and a bottoms 
fraction in a styrene column. 

1 0 A method according to Claim 9, further 
comprising returning a portion of the high purity 

90 styrene overhead to the styrene column as reflux. 

1 1 A method according to Claim 9 or 1 0, 
further comprising separating the bottoms fraction 
of the styrene column into a styrene-contammg 
overhead and a residual bottoms fraction, and 

95 recycling the styrene-containing overhead back to 
the styrene column. . 

1 2. A method according to Claim 1 1 , wherein 
the portion of the residual bottoms fraction which 
is recycled back to the distillation apparatus is 

1 00 recycled back to at least the ethylbenzene column. 

13. A method according to Claim 1 2, wherein 
the portion of the residual bottoms fraction which 
is recycled to the ehtylbenzene column Is admixed 
with the feed to the column. 

105 1 4- A method according to Claim 1 Z or i 
wherein the portion of the residual bottoms 
fraction which is recycled back to the distillation 
apparatus is also recycled back to the benzene- 
toluene column. ri«s« B q 
110 15. A method according to any one of Claims a 
to 14 wherein the polymerization inhibitor is 
introduced into the distillation apparatus by 
adding the inhibitor to the benzene-toluene 

column. . * ^ _ . 

115 16. A method according to Claim 1 5, wherein 
the polymerization inhibitor is continuously added 
to the benzene-toluene column. 

17 A method according to any one of Claims i> 
to 8, wherein said feed is distilled by fractionating 
1 20 said feed into an overhead comprising benzene, 
toluene, and ethylbenzene, and an impure styrene 
bottoms material in a first fractionation column; 
the overhead is separated in a second 
fractionation column into a benzene-toluene 
1 25 stream and an ethylbenzene stream; and the 




GB 2 069 523 A 



impure styrene bottoms are separated in astyrene 
column into an overhead product of high punty 
styrene and a bottoms fraction. 
. 1 8. A method according to Cla.m 1 7. .further 

5 comprising separating the bottoms fract.cn of the 
styrene column into a styrene-contaWng 
overhead and a residual bottoms fraction and 
' recycling the styrne-containmg overhead back to 
the styrene column. 

10 19. A method according to Claim 1 7 or l a. 
wherein a portion of the residual bottoms fraction 
Saving a reduced content of polymeric material s 
recycled back to the first fractionation column of 
the distillation apparatus. 

15 20. A method according to Claim 1 7. 1 » or i a. 
wherein the polymerization inhibitor is introduced 
into the distillation apparatus by adding the 
inhibitor to the first fractionation column. 

2 1 A method according to Claim 1 , 
20 substantially as hereinbefore described with 

reference to, and as illustrated in, the 
accompanying drawings. 

22 A method according to Claim l , 
substantially as hereinbefore described in Example 

25 1 ^3 E ^ e ra 2 usfortnedistJllationof areadily 
polymerizable vinyl aromatic compound 
employing as a polymerization inhibitor 2.6- 
dinitro-p-cresol, comprising: 

30 a. a first fractionation column having reboiler 
means connected thereto for maintaining the 
bottoms of the column at a proper temperature, 
feed lines for introducing a vinyl aromatic 
compound Into the column, and product lines for 

35 recovering an overhead product and a bottoms 

fraction therefrom; 

b. means for introducing the said 

polymerization Inhibitor into the bottoms of said 
first fractionation column. . 
40 c. a second fractionation column having 

reboiler means connected thereto, a feed line for 
transporting the bottoms of said first column to 
32 sSrudcolumn for further distillation, and a 
product line for recovering an overhead product 

45 and a bottoms fraction; 

d a third fractionation column having reboiler 

means connected thereto, a feed line for 
Sporting the bottoms of said second column to 
said third column for further distillation and a 
50 Product line for recovering an overhead product of 
high purity vinyl aromatic compound and a 
bottoms fraction; 

- e . a flash stripper <f nnerted . to n s fl a ^*J™ dlria 
fractionation column for removing and recycbng 
55 vinyl aromatic compound from said bottoms of 
said third column backto said third column and 
f. means for recycling a portion of the bottoms 
of said flash stripper back to said second column. 



80 



24 An apparatus according to Claim 23. 
60 further comprising means for recycling a portion of 

the bottoms from the flash stripper back to the 
first fractionation column rln i m ,Q 0r2 4 

25 An apparatus according to Claim or z*, 
further comprising a reflux accumulator connected 

65 to the product line of the third column for 
• collecting the purified vinyl aromatic compound 
aXtuming a portion thereof to the third column 

88 26.Apparatus for the distillation of a readily 
70 polymerizable vinyl aromatic compound 

employing 2.6-dinitro-p-cresol as a polymenzation 
inhibitor therein, comprising: 

a a first fractionation column having reboiler 
means connected thereto for maintaining the 
75 bottoms of the column at a proper temperature, 
feed lines for introducing a vinyl a'°rnatic 
compound into the column, and product Imes for 
recovering an overhead product and a bottoms 

fraction therefrom; 

b. means for introducing the same 
polymerization inhibitor into the bottoms of the 

fir ^Snd fractionation column which receives 
the overhead product from the first column ^for 
85 further distillation, the second column having 
reboiler means connected thereto, and product 
lines for recovering overhead and bottoms 
streams therefrom; . . , 

da third fractionation column having reboiler 
90 means connected thereto, a feed line for 

transporting the bottoms of the first column to the 
thW column for further distillation, and a pmduct 
line for recovering an overhead product of high 
purity vinyl aromatic compound and a bottoms 

95 fraction; -.^^.j 
e. a flash stripper connected to the ™ri 
fractionation column for removing and recycling 
vTnyl aromatic compound from the bottoms of the 
third column back to the third I col"™;^^.. 
1 00 f . means for recycling a portton of the bottoms 
of the flash stripper back to the first .column. 

27 An apparatus according to Claim in. 
further comprising a reflux accumulator connected 
to the product line of the third column for 

1 05 collecting the purified vinyl ™^2£S£Zwn 
and returning a portion thereof to the th.rd column 

as reflux. . m «o 

28 An apparatus according to Claim za, 
substantially as hereinbefore described with 

1 1 0 reference to an as illustrated in F.gure 1 of the 

accompanying drawings. 

29 An apparatus according to Claim zo, 
substantially as hereinbefore jl^cribed with 
reference to and as illustrated in Figure 2 of the 

1 1 5 accompanying drawings. 
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